Rho-Associated Protein Kinase-1 Mediates the Regulation of Inflammatory Markers in Diabetic Retina and in Retinal Müller Cells.
To investigate the effects of blocking Rho kinase pathway on the expression of inflammatory signaling pathways in the retina of diabetic mice and in human retinal Müller glial cells stimulated with high-glucose to replicate hyperglycemia. Retinas from diabetic mice and human retinal Müller glial cells (MIO-M1) were studied. Western blot analysis, immunofluorescence, and enzyme-linked immunosorbent assay were utilized to study the effect of the Rho kinase inhibitor fasudil on the expression of Rho-associated protein kinase-1 (ROCK-1), extracellular signal-regulated kinases1&2(ERK ½), phosphorylated nuclear factor kappa-light-chain-enhancer of activated B cells (p-NF-κB), inducible nitric oxide synthase (iNOS), vascular endothelial growth factor (VEGF), and monocyte chemoattractant protein-1 (MCP-1/CCL2). Treatment of human retinal Müller cells with high-glucose induced significant upregulation of ROCK-1, VEGF, and MCP-1/CCL2. Fasudil co-treatment normalized the high-glucose-induced upregulation of these mediators. Similarly, fasudil attenuated high-glucose-induced enhanced immunoreactivity for ROCK-1 and VEGF. Diabetes induced upregulation of ROCK-1, p-ERK ½, p-NF-κB and iNOS expression in retinas of mice. Constant fasudil intake from the onset of diabetes did not affect the metabolic status of diabetic mice but it attenuated diabetes-induced upregulation of these inflammatory signaling pathways. Our finding suggests that Rho-associated protein kinase-1 activation mediates regulation of inflammatory signaling pathways in diabetic retina.